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of Ayeree student^ vm ofhl percepnoni^team^ 

^ng cereerz Atncr^g tfv tteyhs of a eurvey cf sfudeni^ peneptws of iht 
tnoAmmee pecpxo n m the Genml OpBy> Vmi€T 9 ey ^ w 
fbw\d aanme^Sy skgmf^o^ Afieemcee w often etudemfrom Afferm 

eAw ba^:grMnde ueed Ae Cemr In m fbttnd Afferewe 

eeydmt um andpefcepnone oftAe Udh CefWo^^tAngto th€ morns' 
fiH eetmeter ceme gnfdes Based on these ftnJngB, we mate rnggeenons 
Jbf Iscuwng center odmnismMn and dMlopntental ediaanon pedagogy 
as weO as ind^ccSs dueaions fdrfifftot Hsearth tn tha ana 

T) 

^^cscsich hss shown uiccss^ 
ful derelopmental progrsmj pronie uippoct serricessoch ss these of« 
heed ihfDU^ l£anui}( contsie m order to eliminate barriece tc laanunf 
(Cibbe, 1M4) Other reaeaich has shcpwn that the effecti^ dehwy o( 
karruAf suppon aemcee such sa those offered throo^ learning centeie 
u cccielate^i to etuderu aocceaa (Starks^ 1 0tt) As clswoom^Msed 
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^opmsntal education pnfmns axe betn^ marpnah^AA ctmored 
from publicl7 (Unded ^year collages and onmmoed docaa (be counts; 
(Caboru & Adisu, 2004)^ leaniifig centeia aft baconung an mmestngly 
important apace In wtocb devekipmencal education pragrafiifTunf la of« 
feted (Penn, 2004) Wbile many in devclopn>en(al educancn recogroEe 
(he importance of (be learning center in prorvlmg de^lopmantal edu« 
canon aemcee, (bere la an orcraD paucoty of reeeenb regarding whioh 
stQdenta are served by the peer tutoring aemcea offered in learning 
centete and smdenta beneOt from these services (Maxwell, 1994) 

The Math Center 

The Math Center at Geneial CoBege, Unrveixuy of Minnesota is a part 
of the Academic Raaourca Cental; wfuch s l s^ containa a Writing Center 
and Computer Cantcc The Hath Center offers free dfoi^ln tutoring for 
acudenta from Ibrougbout the Untvemty^ but eeivee primarily those 
students enrtriled in derelopmental mathemanca claaeea (Opib & 
Hartley, 200S^ A peer tutoring model has been used to provide tut^ 
nal eemces to studante individually or m groups In addition to these 
tutsnaleervlcaa, the Math Center la used for znakamp testing, taaMak^ 
mg fee studantewlth documented ^ reference library, arid 

undeigcaduate teaching assistant Gaining The use of the Math Center 
by students le voluntary. 

The Math Center adfoinisGation staff have made a proactrva ef« 
fert to mfose the principles praetkea of multicultural edocation^in 
which individual student needs srt central^into Its practices Students 
art encouraged and empowered to use their cultural knowledge arid 
erperlenceSf their intuitivt language an d understanding to discuss 
znsthematics n T\ 4 theidiy achieve a rrmre m^iepth understanding of 
^academic^ mathematics Assumptions about students^ matbematica 
abOity or aptitude are not made baaed on entry lertl matbematica 
a^tifiA spidanta* prku life erpenences and opportunities (cultural^ social, 
pobtksl, educstionak economic, historKal, etc) impact their presents^ 
tion of academic The promooon of s mtdGcultura] peer rutnnng 
phOoaophy isoneofthe aArr^^r^^v \tik\^va anA jKntprammanr gosls 

of the Math Center (Opitz, 2093; OpiG6 Hanky, 200S) This attention 
to mubiailtural education moves beyor>d the celdvationofdivereiLy to 
pcQTiiimg meaningful is studeno from ewy background (Miksch, 

Bruch, Hi^we, Jehangfr, & LundeS, 2003) 

Part of this Axess is otatad making the Math Center 

a space that la available to all students a space where sll students' 
different needs and expectations sre respeoud (n order to provide 
this accass, peer rumis in the Math Center are given dear statements 
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d^fiiujif Ihe maf^ wajs (Mspectr lanfuacti cutorifif methodar choice 
cf cxamplc&i etc.) multicultDcalum is einbrac^d in (heir peer tutsrmg 
hanftooks and (hrou(hDU( (heir onentation (teadsniic Reaoofce Csnce^ 

dori^ the acadeimc year (General CdUecc Center 20Ci3, Opitz 
& Hartley, 200S). This ccachii^ the fixm of miahop activities 
that aiplors dlAerent da&rut»ns cf multicukural education aa weD aa 
explonnt the CDleofpeertiitoiain (he mulncukuraleducancn 
cf the Usth Center (Opnz, 2003^ 

Studeut Survey 

The rznpcTlance ^ ongoing aaaeaament m all axeaa cf developmsiual 
educaoon practice haa been noted frequently in scholarly hteratiirs 
(Boylan, 1007, l^aminell, 2005) UaxweD (1007) maimained that there 
IS a positive correlaoon be(tveen on^emg profram evaluaocn and su& 
ctaaftil ootcomes, induding student retenoon academic achieve 
menn The rcaeatch reported in this paper u a part ofa larjer attempt by 
the dertlcpmenla] znathematica pregram in General CoOegt to encage 
ui longirudiiial prcgiammatic research (DuraiMzyk & Optis, 2005) aa 
rccorranendcd by Boylan (1997) This research is fiocusad apecificaHy 
cn underatandinf atudenta' percepoons of the znathematres tutorial 
program ar>d aharinf these percepoons with multiple ataheholdera m 
order tc improve aemce a In shannf this prcgrarranaoc research with a 
larcerocmmonity, itishopedthatit will addtc tbebot^ofquantrtative 
rcaearcb regardincihe peer tutonne actrvitica cfleaminf cencera 

Method 

T7>e data {or this study were (atbered from s larger jannufli uirvsy rcfar^ 
mg student p e r c epcen of the General CcDegs mathematica program 

dompla 

who were enroUc^i m a developmental mathemaoca comae) responded 
to (be msthematica peugram survey that contained quesoons regarding 
the Math Center This survey matrument gathered iniorrrwtion cn the 
cveraD matberrwQca program at GerrecaJ College diirmg Noverr^r cf 
2004 Only 324 (0046) of the aurveya were usable and of those only 20$ 
(0246) students responded to the section on the survey assessing s(u« 
dents use and perc e poons of the Math Center Students partierpated on 
an arwnymous ar>d ruluntary basis although some instructoia offered 
students eitxa oedit ss an incentive to complete the survey. While there 
were student respor>denta from three other coDeges of the univeisiiy. 
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the great maforuj of tha samy reapondantt were srndenta enrolled 
irv Ganenl CcDagt. Saudenta from due ccllagt a t ini repreaantad the 
majority of atudenia who used Ihe Usih Center (Aeadeniic Raiource 
Centex. 2003) 

On tha eurref fonn, reaearchers aDovred srudenta is reafond tc an 
cpeivei>ded atacement, ^7 eduw/cioa idennficaaon 12 * Tbej then 
categonaedatudenta* r^pcmaea ims 8 psupe African^ Afticarv American, 
Asian, Asian American, In difeiKHia Had ons, Hispanic^ Uiied^Bace, and 
European AmeTKan The Tasimajon^ of reapondenta were categorised 
as European American (4816), African/ African American (lOM), or 
Asiaii/Aaian American (2016) Theca were fewer than 20 atudenis m 
each of the ether catagonea, whomreaaaccheis then cJaaaiiedintoone 
group aa "Other^ (1^1^) 'This {cocth poup mcludad the beterogervaotis 
dnatennf of Hkpanic groupe (10 wudenis), (ndigenoua Naocn greopa (8 
srudenta), UixMtBace gioupa (12 scodenta), other indiTidus] nsoons 

that were not clustered (Sstndenta) The ceiearchars recognized that the 
three main categonea (European American, African/ African American, 
or Asian/ Asian American) were also heterogeneous, jet conformed to 
standard norms for clustering cacial/ethmc gnupe. As a result, each 
group incJoded indiTiduals from dozens of countcies mdividuala 
apcaliinga?ane<7oflanguageaalbome Parsing indiTidusla into a more 
specafre naoon or region 0 / origin, although necessary for multicultural 
underaondmg^ would not th^9i statmical anal7aia By daan^ing 

srudenta into these categories, the reaearcheia began to examine 

bow ethnic background unpacta tha tutormg process,^ the need for 
kind 0 / re search hae been ncte4t7 Maxwell (1001) 


InMtmmcnt 

The survey that was made available electronically to all stsdents taimig 
HflftftflLii (be General Collage mathematics program contained qua^ 
ticns regacding students' socioeconomic starus (SES) aa well aaqueaoona 
regarding their perceptions efthe mathematics program and the Math 
Center This aervey has been condocted daring the last three weeks of 
the frU term since 1090. Howevei; demographic queationa were added 
only in 2003 and erpandeti to include new SEE frctois^including items 
such aa parental income ethnic idenrification^in 20 M 
The aorvey used e Likert^ype scale with apace available for scadenta 
to add additionai comments. The SES &ctora included m rbig survey 
were a) gender; b) ethnic identiAcaun, c) parental income, d) higbeat 
level of parents' educaoon^ and e) home environment (urban, rural, 
subarban, and non^metro dty) A£ of these SES frstom were used aa 
independent, attribote variables to parse students' re 8 ponae& 
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Srudenis vwe 9sk£i to mpoiMl to a vanetj of statsm^nls rcfafduif Ihe 
Malh Center Tbeoe *l i tf mf etU(3era hovr often tbej vorked m 

the Uath Center, tf (he tucon shoved respeoi end concern {or (hem ee a 
aCQdent, hovr often the; uaed the computers, if the; felt morecon&dent 
after usmt the Math Center, if the; rrorked alorre or m (roup^ if the; 
ftit dutracted m the Uath Center, end if the Math Center encoujsfcd 
them ts erplcre mathematKe end to be Independent 

The research teem ena];sad the reapenBea regarding atodente" intecefr 
non vTth the Math Center on the 2CN)4queaoonitaire name SPSS Becaoee 
the data ^ himted ranje of responses (onl; four or hre dieoete 
dtoicae), nonparamctric data anal;sia wee ua^ Pearson's ch>aquara()(^ 
tests were used to identic stauocall; signiftcant difterencas between 
attribute vsnsblea n T\ 4 students' responsea Onl; those questions t>iar 
were stauocall; sicruhcant^ equal to or greater than M lerel of con« 
6denc<> were ceported In addition to Icoting lor diCecenceabetween 
students' use and perception of the Math Center SES &ctois, the; 
looked {or posable diArencea between course fisd^ and studente' use 
and percepoon of the Math Centec 

Results 

Bcseachers hrstlooked {or a diftecence in students reaporisea regardinf 
their use and ptfception of the Math Center attribute eansblea While 
fender, ethnic rdentiAcation, hipest leeel of parents' education, and 
xyp4 of home en^rronmentwerc sD ana^sed {orstatisticall;signiAcant 
difierences, onl; die ethnic Identification attribute yielded stausticall; 
agnihcantdifte fences in students' use or perception of the Math Csncer 
They fcund thst there were addioonsl staorucal di&cences in students' 
reaponsesto theuse ofthe Math Center and an inaeased ftelinf of con« 
lidence- after osinf the Math Center b; Call semester course grades 

Stftnn; IdMtifUation 

PCow often, if at aH, studente worted m the Math Center Taned b; 
ethnic identificawfi ^ * 29Q « 26.865, p • .002 The percent 
of European Amerrcan stndents that did not use the lab was greater 
than sD other groupe, and the percent of Asian/ Asian American and 
Afiican/African American students who used the lab 2 or mote hours 
a week was greater than Euiopean American seudenta 
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Coutaa 

Hew often, if at all, atudsnts worked m the Math Canter Tariad by s(u« 
dents' Call comae (radaa (12, N « 213) « 22.72<, « .0(0. A lai^er 

percent of ftndenta aaminc an A or in their iDithaniaoca couise never 
used the Math Center Whether omoterudeots Mt more confident after 
uan^ the Math Center varied by raidenta' taB comae padea ^(12, 

s • )64) m 24 2?3, p m .Ql«. The percentafe of atudente who 
confidence (dome ox vecy much) aa a result of working In the Math 
Center and earning a 6 (C316) or C (7^^) ^ their mathematica couae 
waa higheT than both A students (M16) and arudenta who scored below 
a & average (SO% &3I6) m their mathematica comae. The greateat 
percentage ofscodenls who repotted r>o gainam confider>ce as a result 
of werfang m the Math Center were students who earned an A or a 
D 4 /Irvcomplete m their mathematica course 

7Mie2 

Ooeaetth Percent Counts for SM^Bf^oily Signtficmt (^asncnsbyFfiH 
2004 MOhomorics Ccurae Crudca 
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2tftn2d;744?tfi^Arion and <?Tad54 

A statistica] analjaj of sigru£caiu difl^eivcea amdOf (he groups vas not 
psricnned celatmg wceJd; houa of usage of the Math Cental; gndea, 
fin d ethnic identiAcanon Howev e r, percentagea of uaage were calcu^ 
laced to lock at gradeabrboth ethnic idemificancn and weekly usage of 
the Math Center The only ael^ldentified schnic group (c show higher 
psrcancagea of pasamg grades by increased uaage of (he Uath Center 
wasAfrican/AfricenAjnerican students TheAfrican/AfricenAjrrerican 
ecudera who used the Math Centex {ox fiewer 4 bouxa per week 
had a26h (o 3016 bOoce race m their methemanca coQfseoofnpexed to 
those who used the Math Center 4 or more houa per week having only 
a 1 716 {allure letc The biluxe race {ox European Amerrun srudenta 
creaaed ae the oaage mexeaaed Eurcf^an AmerKan erudencs who uaed 
the Uath Center for 4 or more houfa had ahi^rer bilure race than (hose 
who never uaed the Math Center (1 4% vs. 216 , reapeenvely). 
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Discimiott 
Ethnic: Mannfi£aritfn 

Wluie a nutty of SRS bctoo vere coiuidered in atudf , (ba uaa of 
and parceptioii of (be Math Center aigrttficanlly Taned onlj bj scbmc 
identification African/ African Afnarican,Aaian/ Asian Amencan, and 
tboae atudenta in tbs ^tbsr^ catcfory^ which includce Latino. 

ftrw^ other stodenls^used the 
Math Canter more hours per week then Boropean American coun« 
tecparta. In &ca the onlj group to ha^ a higher expected coont 
{br the category of nersr using the Math Canter were those stndera 
identi^ing themself a as Eorcpean Amaricana ^^cntbink of ell arudera 
who oaed the Math Center br 4 or mors hem per week aamed a & or 
h^gh^r grade m the cema 

Because tntonng baa been shown tc improve not only course grades 
but also retention (MacDonald, 1993), it is capecaally encotusgingthat 
the Math Center is reaching students that hase been veditionellj onder^ 
repres e nted in the science an d mathematics ^rceis te which ds^elci^ 
mental matbeniatica courses often aecre as gatekeepers (Stagc> 199^ 
This atpdy cannot conclude that using the cutoring aemcaa of the Math 
Canter baa had a pcsiti^ effect on these undecrapessented students' 
grades. Hcwer^i; the effectiveness of a multicultofel rutoring model m 
reaching undsneprceentad students eiei ancouiegmg their mathematice 
achievement is caitainly an area {or further investigation 

Course CrAdae 

The data from this survey indicated use of the Math Center did 
result m increased confidence m mathematics ability {or students who 
received B's and C'a in their &D semester math coarses, the greatest 
pe rcentage of gam m confidence was smong students (ecerviiigC's.Tbe 
one group of students who the hipest percentsge of nor 
more confidence m math after osing the Math Center were those stu« 
dents who received A's during the &D se meats t One reason chose 

students who (ucelved As could have aeen no impcuvement in their 
confidence is that they may hare gone Into the sa meats r with slrssdy 
high confidence 

Goolsby, DwineD, Higbee, and Bretscher (1968/109^1 {bund that 
confidence m one's ability to learn mathematics wss the only aCactiTe 
variable {bond is predict periormance m a developmental mathemat^ 
ICS program The pertinent quesoon &r this study was not If you Mi 
confident m math emaoca but hare you gsined confidence as a ce suit of 
working m the Math Center Baaearchers only concluded that students 
who earned a 6 or C level grade in their mathematics coaoe and used 
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the Uaih Center did gem confidence. A nufT^ber of ether radie^ hare 
reueretedthe Unporance of confidence moi>e'eabiljty code mathemat^ 
ice on methematke achievement teate (Goniyy^ 1M2). It uencoocaguig 
that uae of the Math Center bj a ui dents cecelring B'e and aotaaod 
their fselinf of confidence in their mathematical ebilrdea 

fthnar/d^fij^eirion and Crade^ 

The data ehotv that a lar^r percent (8416)cf AfricaiL/AAacan Amencan 
aCQdents vbo oie the Math Center fcr 4 or more bcnia per week 
then mathematica cenoea For Aaiait/ Asian Amencan and the ^Other* 
racial/ ethnic category, use ofthe Math Center &r over 2 hotire perweek 
mocased student* succesaxates m their mathematics courses. Only 
Eurcpcen Americant showed a significantly higher soccesacate than 
ether student groups when never ihc Math Centec Students who 
earned A's m their mathematics courses were significantly less hke^ to 
have used the Math Center than those receiving other grades. Howev e r 
{ox Afiacafi/AfncanAmerKsn student^ &ilure inamathematict coutse 
was redoced tern 3016 to 16 716 when osing the Math Center tor 4 or 
more hoQO per week 

Research regarding the eSeoovenese of learrung centers as sites of de^ 
velopmental education is incceasingly important sa more deve^pmen^ 
tsl education prcgramming is shifted oot of the traditional claarroom 
One area of future research t>iax u begged by study is the need to 
move beyond self-reported data wnh regard to the rmpaci of learning 
centecs and other mcdela of program delivecy on student schievemeni 
sndretenoorv On the other end ofthe research spectrum, there is also 
s naad to gather qualrtative data regarding students' erpenences with 
innovative tumnng models ujch ae the muhicultoral approach taken 
by the GenecaJ College Math CentsE 
The data from thu uirvoy are an of the intercating sozn^ 

tunes surprising information that can be uncovered throu^ program 
reaeaicb The ongoing nature of thia research will allow ferlongrcudinal 
ana^aia ofthe changing demographics of the Math Center and howshifls 
m services and prograroming affect diff e r e nt students 
This study also highlights the unpoctance for learning center pr^ 
feiaionals and policy makera of gatbermg data from a broad cange of 
students m oeder is effectively understand how aemces are used and 
perceived by their students It ss clear that more reaearoh neede to be 
done to focus our attention on the nature ofthe crpene nee of all students 
m learrung centeis. In doing so» we will imp ro v e our underatandmg of 
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the Widenls who use learning cenitr aemcaa n T\ 4 unprcra our ability 
to prorlde Ibada cruoal aopport aamcea to thoee students vbo meat 
need (hem 
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ImM U. Ohibiw^Jc u an OMdetau jiiiifiiiBn «f datstapownuf ivkOf^manei 4/ 

tfu CfntiBmg t/~ift»u>.'jaiu (n UirtnBi,po(l& ui^sn r^iuliw fe^vmnj 

ar^ liifi'iiiM'ifhm a%eM bM Mn«i at a «e-«A»r of riw iitiiiiiJ nvragraphs efitv 
Canm f»r ftaaanit an OBvvbpmenui &ft»GMon kW Uten r fnitiiiii (GRflgpij 
Ac U eo^tor of ^ l^fl>■n«.g AMUtaaCB R0?kew Her KS^kOiii miereett 
fnrtifii' fyflbutfM arj ^iiamieni>e enaht^wnj af^vekgurmml matJwnana 
p nyawc kW ocMuCn; (te c^MUodrufst ihacry u*ufttn 

rtw dco«kf«MaVd{ ivbiAcmdtUc claMSOOjn. {1993'2002) M* Ac 

pn^vBRt admjturraior of dcvdcpncnut mathaman^t tn (he department of 
hbwheDitfnes a* Eaeutn hOAtgan Uhiwsu^ Carreapondena eenwetytutg Ate 
dme^ dwicU be aH^emed » 12$ FUa^n Are* &B Mnne^xA^ MN AS4SS, 
€l2-$26‘44Zi Snwtt darefi024^uj9n.adu Gaff te the eoardinatar 

of the MSS FT prefect, a grant-fiatJed intnatitie v JuMmJnate tnrbmanon 

ntfortf) "CpanlK^ UD Bi h%)M> o^^Un. Put «i«r i 0 cf Ap^ettnec 

wothjig In K'16 ei^immaJ tetiOigt Ac hatVi^haBr^tehaaaS^mdl^rfuase 
(SO^, Pem/fiMit, ai^ batK r^tng M elemenUry sAm^ Mmnont^ 04^4 
KUB^ ontuemw^ tf»ttltn^<fc&aittadMMW>p«aj jami inthc 
BraitI Sbehaiwv^atameniereftheedua'VliecmtJdrpeeraev^euidjdiayktli 
nuvB^nfilte ojieenaetia/ViMbMktai^proa^rgt Sbeuamrttfp cau t p l en rg 
ter thD Bt Bdt^non iM A a fittue «n ^Ut tueraey DanedJ Z. Opitt la te^arg 
^:i^aalui tn nktfemaoee and eoor4iranr of de Math Cen/er m Ae UnMntty 
Mlnnaeou Genetat QJhp Hit nsMRP) vtiereere BwJtidc ums in «se)« and 
mademai^pedagagifandlifue tn ihehiMoty^teMieeandn^lhem^ta 



